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Specification 
Title 

Device to deliver powdery medicine into nasal cavity 

Technical Field 

The present invention concerns an optimal device to 
deliver powdery medicine dosing into the nasal cavity. 

A treatment method to deliver a powdery medicine into 
the nasal cavity of a patient suffering from asthma or nasal 
allergy has been known generally. In the treatment method, a 
powdery medicine filled in a capsule is administered into the 
nasal cavity using a special delivery device. JP-A No. 59- 
34267 (hereinafter referred to as prior art) has proposed a 
delivery device used for the treatment. The device of the 
prior art comprises a cylindrical member having a pump on the 
air inlet and a concave part in which a capsule is inserted 
on the air exit of the cylindrical member. A top end part is 
fitted into the concave part to form a capsule housing part, 
and an air guide passage having a valve mechanism is formed 
from the capsule housing part to the pump. 

Another valve mechanism is provided to the other side 
of the pump, and air is supplied to the capsule housing part 
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through the air guide passage having a valve mechanism upon 
pressing of the pump, and external air is sucked into the 
pump through the another valve upon removal of the pump 
pressure. 

Further, the cylindrical member has, at its top end, a 
cap fitted to the top end and a needle is extended axially in 
the cap so as to perforate both axial ends of the capsule by 
engaging the cap in a state of fitting the concave part of 
the cylindrical member and the top end having an opening. 

In the prior art device of the constitution described 
above, after inserting the capsule filled with a powdery 
medicine into the concave part of the cylindrical member, the 
capsule is inserted and fixed in the capsule housing portion 
by fitting the top end. Then a cap is fitted to the top end 
made of a hard resin to perforate at both axial top ends of 
the capsule by a needle built inside the cap and guided to 
the top end. 

Then, when the medicine is dosed, a user detaches the 
cap from the cylindrical member and inserts the top end into 
one of the nasal nostril and presses the pump. Then, when 
the pump is pressed, air from the pump flows through the air 
guide passage into the capsule to deliver the medicine in the 
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capsule to the nasal cavity of the user. Further, by 
repeating the operations for both nasal cavities, the 
medicine is dosed to both of the nasal cavities. 

In the device of the prior art described above, after 
inserting the capsule in the cylindrical member, the top end 
is fitted detachably to the cylindrical member and then a cap 
is detachably provided to the cylindrical member. However, 
such operations to deliver are troublesome and it may be a 
worry that the user should forget such operations. Further, 
in a case where the top end or the cap is missed, it can no 
more be used as the delivery device. 

Further, when the powdery medicine is dropped in the 
course of operations from perforation to dosing operation in 
the pump passing through the valve mechanism in the air guide 
passage, it will bring about a problem that the amount of the 
medicine is reduced, the medicine can not be delivered at an 
adequate dose for the user and the medicine dropped in the 
pump has to be cleaned. 

Further, upon dosing of the medicine, the user inserts 
the top end into the nasal nostril. However, since the top 
end is made of a rigid resin, it may be a worry of injuring 
the nasal nostril upon insertion. Further, since the top end 



3 



PCT/JP03/03852 (PCT-0363) 



does not smoothly fitted to the shape of the user's nostril , 
this hinders application of medicine to the nasal cavity 
making it impossible for efficient dosing. 

The present invention intends to overcome such 
problems . 

Disclosure of the Invention 

The present invention of Claim 1 for solving the 
problems described above comprises a capsule housing/holding 
part for housing and holding a capsule filled with a powdery 
medicine, a pump installed in the capsule housing/holding 
part for supplying dosing air to the capsule housing/holding 
part, a medicine delivery part with a top end which may be 
optionally branched into two ways for delivering the medicine 
in the capsule loaded into the capsule housing/holding part 
from the pump to the user's nasal cavity by air supplied 
through an air flow passage formed in the capsule 
housing/holding part, a capsule setting/detaching part built 
drawably in the capsule housing/holding part so as to be 
movable in the lateral direction relative to the axial 
direction of the capsule for setting and detaching the 
capsule thereby perforating at both axial ends of the capsule, 
and cutting blades built laterally relative to the axial 
direction of the capsule in the capsule housing/holding part 
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for perforating at both axial ends of the capsule. 

The invention of claim 2 comprises a medicine 
capturing/collecting part having a specific structure of an 
air flow passage for capturing and collecting a powdery 
medicine dropping and flowing backwardly from the capsule 
after perforation so as not to flow the medicine backwardly 
and capable of dosing the thus captured and collected powdery 
medicine by the pump actuation, and a one-way valve the 
opening pressure of which is controlled by a spring. 

Further, the invention of claim 3 comprises the nozzle 
for the medicine spray part constituted with a flexible tube 
for insertion while conforming the shape of the user's nasal 
nostril for dosing when the user applies the powdery 
medicine to the nasal cavity. 

More specifically, according to the delivery device 
for the powdery medicine of claim 1 provided by the present 
invention, a capsule is placed in the capsule 
setting/detaching part built drawably so as to move in the 
lateral direction relative the axial direction of the capsule 
in the capsule housing/holding part and cutting blades built 
laterally to the axial direction of the capsule in the 
capsule housing/holding part perforate at both axial ends of 
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the capsule. 

Further, air is supplied from the pump upon dosing and 
the air flows into the perforated capsule to deliver and dose 
the medicine in the capsule through the medicine passage in 
the medicine delivery part from the nozzle to the user's 
nasal cavity. 

Further, in the invention according to claim 2, since 
the medicine capturing/collecting part, and the one-way valve 
the opening pressure of which is controlled by the spring are 
built in the air flow passage between the capsule 
housing/holding part and the pump, they capture and collect 
the medicine falling and flowing backwardly from the capsule 
to the pump upon perforation of the capsule and can prevent 
falling and backward flow to the pump. 

Further, upon dosing, the one-way valve is opened by 
the flow under pressure of air from the pump to deliver and 
dose the captured and collected medicine together with the 
medicine in the capsule by way of the capsule housing/holding 
part and the medicine delivery part from the nozzle to the 
user's nasal cavity. 

Further according to the invention described more 
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specifically in claim 3, the user inserts the nozzle of the 
medicine delivery part into the nasal nostril upon dosing the 
medicine to the nasal cavity. Since the nozzle is made of a 
flexible tube, it can be inserted conforming the user's nasal 
nostril. 

Brief Description of the Drawings 

Fig. 1 is a side elevational view illustrating an 
embodiment of a powdery medicine delivery device according to 
the present invention. 

Fig. 2 is a cross sectional view illustrating an 
embodiment of a powdery medicine delivery device according to 
the present invention. 

Fig. 3 is a view showing a state of drawing out a 
capsule setting/detaching part and placing a capsule therein 
in Fig. 2. 

Fig. 4 is a cross sectional side elevational view 
showing a state in which cutting blades are cutting a capsule 
end in the course where the capsule setting/detaching part 
with the capsule placed therein is inserted into a capsule 
housing/holding part. 

Fig. 5 is a cross sectional view showing a state in 
which the capsule end is cut off by cutting blades, and the 
medicine in the capsule upon completion of perforation is 
falling and flowing backwardly to the pump in Fig. 2. 
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Fig. 6 is a cross sectional view in a state where the 
medicine in the capsule is under delivery and dosing by 
pressing the pump. 

Fig. 7 is a cross sectional view showing another 
embodiment of a powdery medicine delivery device of the 
invention. 

Each of the references has the following meanings 
10 device to deliver the powdery medicine into the nasal 
cavity 

20 • medicine delivery part 

21 medicine . passage 
22, 22A, 22B nozzle 

30 capsule housing/holding part 

31 air flow passage 

32 medicine capturing/collecting part 

33 one-way valve 

34 spring 

35 air flow inlet 

36 abutment surface 

37 protrusion 

38 lower portion of the capsule housing/holding part 

40 capsule setting/detaching part 

41 capsule attaching/detaching concave part 
42A, 42B capsule cut end discharge part 
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44 drawing end 

4 5 protrusion for capsule setting/detaching part 

4 6 end face for capsule setting/detaching part 

50 pump 

51 attaching part 

52 bottom 

53 pressing part 

54 air intake valve 

55 air intake valve 

56 intake valve body 
60A, 60B cutting blade 
K capsule 

KA, KB capsule end 

Best Mode for Practicing the Invention 

The present invention is to be described by way of 
embodiments with reference to the drawings. An embodiment of 
the present invention is to be described with reference to 
Fig. 1 to Fig. 7. 

Fig. 1 is a side elevational view of an embodiment of 
a device to deliver the powdery medicine into the nasal 
cavity according to the present invention and Fig. 2 is a 
cross sectional side elevational view of a device to deliver 
the powdery medicine into the nasal cavity shown in the 
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embodiment . 

In the drawings, a powdery medicine delivery device 10 
for nasal cavity comprises, generally, a capsule 
housing/holding part 30 for housing and holding a capsule K 
together with a medicine delivery part 20, a capsule 
setting/detaching part 4 0 built drawably in the capsule 
housing/holding part 40 and a pump 50 built in the air inlet 
side of the capsule housing/holding part 30 for supplying air 
to the capsule, and cutting blades 60a, 60b situated at both 
axial ends of the capsule K of the capsule setting/detaching 
part 40 of the capsule housing/holding part 30 for 
perforating holes at both axial ends of the capsule K by 
setting/detaching operation of the capsule setting/detaching 
part 40. 

In the medicine delivery part 20 of this embodiment, a 
medicine passage 21 is built in an upper part (air exit side) 
with respect to the axial direction of the capsule K of the 
capsule housing/holding part 30, and nozzles 22A and 22B made 
of flexible tubes are formed to the top end of the medicine 
passage 21. 

An air flow passage 31 of the capsule housing/holding 
part 30 axially below the capsule K (air inlet side) includes 
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a medicine capturing/collecting part 32 for capturing and 
collecting the powdery medicine falling and flowing 
backwardly from the capsule K, and a one-way valve 30 also 
preventing falling and backward flowing of the powdery 
medicine from the capsule K to the pump 50. The one-way 
valve 33 is adapted to prevent back flow of air such that it 
opens when the pressure of air from the pump 50 reaches at or 
higher than a prescribed pressure and closes the air flow 
inlet 35 when the pressure of air from the pump 50 is lower 
than the prescribed pressure. 

The capsule setting/detaching part 40 has a capsule 
attaching/detaching recess 41 at a position of attaching or 
detaching the capsule K, such that it can be set and detached 
drawably in the lateral direction with respect to the axial 
direction of the capsule K to the capsule housing/holding 
part 30 and a drawing end 4 4 of the capsule setting/detaching 
part 40 is regulated by the abutment of the detaching end 44 
to the protrusion 37 built in the capsule housing/holding 
part 30. 

Further, when the capsule setting/detaching part 40 is 
pushed into the capsule housing/holding part 30, the inlet 
end is regulated by the abutment of a setting/detaching 
protrusion 45 of the capsule setting/detaching part 40 
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against the abutment face 36 of the capsule housing/holding 
part 30. 

The pump 50 is comprised of a resilient rubber 
material into a bottomed cylindrical shape having an 
attaching part 51, a bottom 52 and a pressing part 53 at the 
circumferential surface. The attaching part 51 is mounted 
sealingly to the cylindrical outer circumferential surface of 
the capsule housing/holding lower part 38 of the capsule 
housing/holding part 30, and an air inlet valve 54 is 
attached to a central portion of the bottom 52. 

The air intake valve 54 produced using a resilient 
rubber material is comprised of an air inlet form 55 and an 
inlet valve body 56. The valve is closed when the pump 50 is 
pressed, while the valve is opened upon restoration of the 
pump 50 after pressing to supply external air to the pump 50. 

The powdery medicine delivery device 10 for nasal 
cavity according to this embodiment has been constituted as 
described above. 

Then, description is to be made to an operation upon 
perforation of the capsule with reference to Fig. 3 to Fig. 5. 
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At first, as shown in Fig. 3, the capsule K is placed 
in the capsule attaching /detaching concave 41 of the capsule 
setting/detaching part 40 and the capsule setting/attaching 
end face 46 of the capsule setting/detaching part 40 is 
pressed so as to intrude the capsule setting/detaching part 
40 into the capsule housing/holding part 30. 

Then, as shown in Fig. 4, as the capsule K placed in 
the capsule setting/detaching concave 41 of the capsule 
setting/detaching part 40 intrudes into the capsule 
housing/holding part 30, the cutting blades 60A, 60B built 
laterally at both axial ends of the capsule K in the capsule 
housing/holding part 30 cut off both axial ends KA, KB of the 
capsule K, thereby perforating both ends of the capsule K. 

Further, when the capsule setting/detaching end face 
4 6 of the capsule setting/detaching part 40 is pushed to abut 
the setting/detaching protrusion 45 against the abutment 
surface 36 of the capsule housing/holding part 30, the 
capsule K that was already perforated with holes at both 
axial ends pass completely through to the medicine passage 
21 of the medicine delivery part 20 and the air flow channel 
31 of the capsule housing/holding part 30 to be in a state 
ready for dosing the medicine. 
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In this case, as shown in Fig. 5, the medicine in the 
capsule K perforated at both axial ends thereof falls toward 
to the air flow passage 31. Since the one-way valve 33 is 
closed, the medicine is captured and collected in the 
medicine capturing/collecting part 32. . 

As described above, upon perforation in the device 10 
to deliver the powdery medicine into the nasal cavity in this 
embodiment, holes are easily perforated at both axial ends of 
the capsule K only by the operation of housing the capsule K 
in the device 10 to deliver the powdery medicine into the 
nasal cavity and the medicine falling and flowing backwardly 
after perforation is reliably captured by the one-way valve 
33 and the medicine capturing/collecting part 22. 

Then, operation upon dosing the medicine to the user 
after perforation to the capsule K is to be described with 
reference to Fig. 6. 

At first, when the nozzles 22A, 22B of the medicine 
delivery part 20 are inserted into nasal nostril of a user 
and the pressing part 53 of the pump 50 is pressed in the 
direction of an arrow P as shown in Fig. 6, the pressure of 
air loaded on the one-half way valve 33 increases and, when 
it reaches to a predetermined pressure, the one-way valve 33 
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is opened in which air is supplied from the pump 50 through 
the one-way valve 33, the medicine capturing/collecting part 
32 and the air flow channel 31 to the capsule K. 

Thus, air from the pump 50 flows from the inside of 
the capsule K through the medicine passage 21 and the nozzles 
22A, 22B to the nasal cavities of the user. 

In this process, the medicine in the capsule K is 
agitated by air flowing inside the capsule K and is delivered 
and dosed together with air to the nasal cavities of the user. 

Further, the medicine that was captured and collected 
in the medicine capturing/collecting part 32 upon perforation 
and exists in the medicine capturing/collecting part 32 and 
in the air flow passage 31 is delivered by air from the pump 
50, and is delivered and dosed together with the medicine in 
the capsule K to the nasal cavities of the user. As a result, 
a prescribed amount of the medicine filled in the capsule K 
can be reliably delivered and dosed to the user's nasal 
cavities . 

Further, just before the completion of pressing to the 
pump 50, pressure of air loaded on the one-way valve 33 is 
weakened and when it becomes lower than the prescribed 
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pressure to open the one-way valve 33, the one-way valve is 
closed. Just before the closure of the one-way valve 33, air 
still flows from the pump 50 to the capsule K. Accordingly, 
the medicine in the capsule K, the air flow passage 31, and 
the medicine capturing/collecting part 32 does not fall and 
flow backwardly to the pump 50 and falling and backward flow 
of the medicine to the pump 50 can be prevented reliably. 

Further, when the pressing to the pump 50 is completed 
and the pressure is removed, the pressing part 53 of the pump 
50 having the rubber resiliency restores in the direction 
shown by an arrow R to cause a negative pressure in the pump 
50, so that the intake valve body 56 of the air intake valve 
54 is opened by the pressure of the external air and air 
flows into the pump 50 from the outside by way of the air 
intake hole 55 to restore the pressing portion of the pump 50 
to an original state as shown by chain double-dashed lines. 

In the device 10 to deliver the powdery medicine into 
the nasal cavity in this embodiment, when the capsule K is 
placed in the capsule attaching/detaching concave 41 of the 
capsule setting/detaching part 4 0 and as the capsule 
setting/detaching part 40 intrudes in the capsule 
housing/holding part 30, the cutting blades 60A, 60B situated 
laterally at both axial ends of the capsule K to the capsule 
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housing/holding part 30 cut off both axial end portions KA, 
KB of the capsule K to perforate both axial ends of the 
capsule K. That is, containment of the capsule K and 
perforation thereof can be conducted with an extremely simple 
operation consisting only of the operation of housing the 
capsule K in the device 10 to deliver the powdery medicine 
into the nasal cavity. In addition, there is no worry of 
missing the cap for perforation or the top end which was 
provided as a separate member in the prior art and, further, 
there is no worry of forgetting the perforating operation 
which would lead to the dosing failure of the medicine. The 
capsule can be perforated reliably to ready for dosing the 
medicine. 

Further, the capsule housing/holding part 30 is 
comprised of the medicine capturing/collecting part 31 for 
capturing and collecting the powdery medicine falling and 
flowing backwardly from the capsule K, and the one-way valve 
33 also for preventing the falling and backward flowing of 
the powdery medicine from the capsule K. The one-way valve 
33 is adapted such that it opens when the pressure of air 
from the pump 50 reaches a predetermined pressure, whereas 
the air flow inlet 35 is closed by the spring 34 when the 
pressure of air from the pump 50 is lower than the 
predetermined pressure thereby reliably preventing backward 



17 



PCT/JP03/03852 (PCT-0363) 



flow of air or medicine. Accordingly, the medicine captured 
and collected by the medicine capturing/collecting part 32 of 
the air flow passage 31 and exists therein upon perforation 
can be delivered and dosed to the user's nasal cavities 
together with the medicine in the capsule K when the air 
pressure in the pump 50 increases above the predetermined 
pressure to open the one-way valve 33. Accordingly, since 
this can overcome the problem that the medicine can not be 
delivered at an adequate dose by the falling of the medicine 
to the pump from the capsule after the perforation, or a 
problem that the pump has to be cleaned as in the prior art, 
a predetermined amount of the medicine filled in the capsule 
K can reliably be delivered and dosed to the nasal cavities 
of the user. 

Further, in the medicine delivery part 20, the 
medicine passage 21 is built and nozzles 22A, 22B comprising 
flexible tubes are formed to the top end of the medicine 
passage 21 and they can be inserted for dosing while 
conforming the user's nasal nostril upon dosing. As a result, 
there is neither a worry of injuring the nasal nostril of the 
user by the insertion of the top ends formed of a rigid resin 
into the nasal nostril nor a worry that dosing to the nasal 
cavities is inhibited due to inconformity with the shape of 
the user's nasal nostril making it impossible for efficient 
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dosing as in the prior art, but efficient dosing can be 
conducted efficiently in this embodiment while conforming the 
shape of the user's nasal cavities. 

Fig. 7 is a cross sectional view of a device to 
deliver the powdery medicine into the nasal cavity according 
to another embodiment of the present invention (reference 
numerals in the drawing have same meanings as those in the 
previous embodiment) . This modified embodiment is different 
from the previous embodiment only in that the nozzle 22 
formed of a flexible tube at the top end of the medicine 
passage 21 comprises a single nozzle in the medicine 
delivery part 20, and operation upon perforation to the 
capsule K and the operation upon dosing the medicine to the 
user after perforation are quite identical with those of the 
previous embodiment. 

Industrial Applicability 

As has been described above, according to the 
invention of claim 1, when the capsule is placed in the 
capsule detaching/attaching concave part of the capsule 
setting/detaching part and as a capsule setting/detaching 
part intrudes into the capsule housing/holding part, the 
cutting blades situated laterally to the capsule 
housing/holding part at both axial ends of the capsule cut 
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off both axial ends of the capsule thereby enabling to 
perforate at both axial ends of the capsule. Subsequently, 
air is supplied from the pump to the capsule in the capsule 
housing/holding part to dose the medicine in the capsule 
together with air from the medicine passage of the medicine 
delivery part by way of the nozzle to the nasal cavities of 
the user, so that the operations up to the perforation to the 
capsule can be conducted only by the operation of housing the 
capsule into the device to deliver the powdery medicine into 
the nasal cavity. The present invention can conduct 
perforation to the capsule reliably by an extremely simple 
operation without the capsule perforating operation which 
tends to be forgotten and with no worry of missing separate 
members such as a cap having a perforating needle or a top 
end in the prior art, and can perforate the capsule reliably 
with an extremely simple operation. 

Further, according to the invention of claim 2, since 
the device comprises the air flow passage and the medicine 
capturing/collecting part having a passage shape for 
capturing and collecting the medicine dropping and flowing 
backwardly from the capsule after perforation thereby 
preventing the medicine from falling into the pump and 
capable of dosing the captured and collected medicine 
together with the medicine in the capsule by the operation of 
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the pump, and one-way valve controlled to a predetermined 
opening pressure by the spring are built between the capsule 
housing/holding part and the pump, the falling and backwardly 
flowing medicine upon perforation is delivered and dosed to 
the nasal cavities of the user together with the medicine in 
the capsule by way of the capsule housing/holding part and 
the medicine delivery part, and a predetermined amount of the 
medicine filled in the capsule can reliably be delivered and 
dosed to the nasal cavities of the user. Further, since the 
medicine does not drop at all to the pump, cleaning operation 
for the pump can be saved. 

Further according to the invention described in claim 
3, since the nozzle of the medicine delivery part is formed 
of a flexible tubes, it can be inserted smoothly while 
conforming the shape of the user's nasal nostril upon 
inserting the nozzle into the nasal nostril by the user, 
efficient dosing can be conducted safely while being 
conformed with the shape of the user's nasal nostril. 
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